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4.1.3.2.2 Hozardous waste quantity.

Assign the same factor value for hazardous
‘waste quantity for the watershed as would be
assigned in section 4.1.2,2.2 for the drinking
water threat. Enter this value in Table 4-1.

41.3.2.3 Calculation of human food chain
threat-waste characteristics factor category
value. For the hazardous substance selected
for the watershed in section 4.1.3.2.1.4, use its

toxicity/persistence factor value and i
bioaccumulation potential factor value as
follows to assign a value to the waste :
characteristics factor category. First, multiply
the toxicity/persistence factor value and the
hazardous waste quantity factor value for the
watershed, subject to a maximum product of
1X10 &, Then multiply this product by the
bioaccumulation potential factor value for
this hazardous substance, subject to a
maximum product of 110 12, Based on this
second product, assign a value from Table
2-7 (section 2.4.3.1} to the human food chain
threat-waste characteristics factor category
for the watershed. Enter this value in Table
41 R R

'4.1.3.3 Human food chain threat-targets.
Evaluate two target factors for each
watershed: food chain individual and
population. For both factors; determine -
whether the target fisheries are subject to

- actual or potential human food chain
contamination. ' :

- Consider a fishery [or portion of a fishery)
within the target distance limit of the = -
‘watershed to be subject to actual human food
chain contamination if any of the following

apply: :

_'* A hazardous substance ‘having a :
bioaccumulation potential factor value of 500
or greater is present either in an-observed
release by direct observation to the -

watershed or in a surface water or sediment

sample from the watershed at a level that _
meets the criteria for an observed release to
the watershed from the site, and at least &
portion of the fishery is within the boundaries
of the observed release (that is, it is located

" either at the point of direct observation or at

" or between the probable point of entry and

* the most distant sampling point establishmg v

the observed release).
* The fishery is closed, and a hazardous

substance for which the fishery has been -
--closed has been documented in an’observed

Telease to the watershed from thé site, and at

least a pertion of the fishery is within the -
. boundaries of the observed release. - )
.~ * Ahazardous substance is présenfina

tissue sample from an essentially sessile,
benthic, human food chau arganism from the
watershed at a level that meets the criteria .
for an observed release to the watershed
from the site, and at least a portion of the
fishery is within the boundaries of the
observed release.

* For a fishery that meets any of these three
criteria, but that is not wholly within the .
boundaries of the observed r lease, consider
only the portion of the fishery that is within
the boundaries of the observed release to be
subject to actual human fo« d chain
contamination. Consider th : remainder of the
fishery within the target distance limit to
be subject to potential- food chain
contamination.

In addition, consider all other fisheries that
are partially or wholly within the target
distance limit for the watershed, including
fisheries partially or wholly within the
boundaries of an observed release for the
watershed that do not meet any of the three

criteria listed above, to be subject to

potential human food chain contamination. If
only a portion.of the fishery is within the
target distance limit for the watershed, .
include only that portion in evaluating the
targets factor category.

When a fishery (or portion of a fishery) is
subject to actual food chain contamination, -
determine the part of the fishery subject to
Level I concentrations and the part subject to
Level Il concentrations. If the actual food
chain contamination is based on direct
observation, evaluate it using Level It
concentrations. However, if the actual food

_chain contamination is based on samples

from the watershed, use these samples and, if
available, additional tissue samples from
aquatic human food chain organisms as
specified below, o determine the part subject

" to Level I concentrations and the part subject

to Level II concentrations:
_*_Determine the level of actual .
contamination from samples {including tissue

. samples from essentially sessile, benthic

organisms) that meet the criteria for actual
food chain contamination by comparing the

.exposure concentrations {see section 4.1.2.3)

from these samples (or comparable samples)
to the health-based benchmarks from Table
4-17, as described in section 2.5.1 and 2.5.2.

" Use only the exposure concentrations for

those hazardous substances in the sample {or
comparable samples) that meet the criteria

for actual contamination of the fishery.

* In addition, determine the level of actual
contamination from other tissue samples by
comparing the concentrations of hazardous
substances in the tissue samples (or
comparable tissue samples) to the health-

-based benchmarks from Table 4-17, as -
- described in sections 2.5.1 and 2.5.2. Use only

those additional tissue samples and only
those hazardous substances in the tissue
samiples that meet all the following criteria: -
~The tissue sample is from a location
~ that is within the boundaries of the ’
‘actual food chain contamination for
the site (that is, either at the point of
direct observation or at or between the
probable point of entry and the most
distant sample point meeting the
criteria for actual food chain
contamination). .
~The tissue sample is from a species of
aquatic human food chain organism
that spends extended periods of time
within the boundaries of the actual
food chain contamination for the site
and that is not an essentially sessile,
benthic organism.
~The hazardous substance is a substance
that is also present in a surface water,
benthic, or sediment sample from
within the target distance limit for the .

watershed and, for such a sample,
meets the criteria for actual food chain
contamination.

TABLE 4-17.—HEALTH-BASED BENCH-

MARKS FOR HAZARDOUS SUBSTANCES
IN HuMAN FOOD CHAIN

* Concentration corresponding to Food
and Drug Administration Action Level
(FDAAL) for fish or shellfish. .

¢ Screening concentration for cancer -
corresponding to that concentration that

- corresponds to the 10~¢individual cancer risk
- for oral exposures. : ’

. * Screening concentration for noncancer
toxicological responses corresponding to the
Reference Dose (RfD) for oral exposures,

4.1.3.31 Food chain individual. Evaluate
the food chain individual factor based on the
fisheries (or portions of fisheries} within the
target distance limit for the watershed. -

- Assign this factor a value as follows:

-# If any fishery (or portion of a fishery) is
subject to Level I concentrations, assign a
value of 50. - _

* If not; but if any fishery (or portion of a
fishery) is'subject to Level Il concentrations,
assign a value of 45. -

¢ If not, but if there is an observed release
of a hazardous substance having a

. bioactumulation potential factor value of 500 -

or greater to surface water in the watershed
and there is a fishery (or portion of a fishery)
preserit anywhere within the target distance
limit, assign a value of 20.

" ® I there is no observed release to surface
water in the watershed or there is no

" observed release of a hazardous substance

baving a bioaccumulation potential factor
value of 500 or greater, but there is a fishery
{or portion of a fishery} present anywhere -
within the target distance limit, assign a
value as follows: . S
-Using Table 4-13, determine the highest
-dilution weight (that is, lowest amount
of dilution) applicable to the. fisheries
(or portions of fisheries) within the
- target distance limit. Multiply. this
dilution weight by 20 and round to the -
nearest integer. .
-Assign this calculated value as the
. factor value. o S
o If there are no fisheries (or portions of.
fisheries) within the target distance limit of
the watershed, assign a value of 0.
Enter the value assigned in Table 4-1. -
4.13.3.2 Population. Evaluate the
population factor for the watershed based on
three factors: Level I concentrations, Level I
concentrations, and potential human food
chain contamination. Determine which factor
applies for a fishery (or portion of a fishery) :
as specified in section 41.3.3. :
~ 41.3.3.21 Level Fconcentrations.
Determine those fisheries (or portions of
fisheries) within the watershed thatare -
subject to Level I concentrations. - . .
Estimate the human food chain populatio:
value for each fishery (or portion of a fishery)
as follows: -
- * Estimate human food chain production
for the fishery based on the estimated annual
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productmn (m‘pounds] of-humen food -cham -

. ‘organisms {for example, fish; shellﬁeh) for

that fishery, except: if the fishery is closed
and a hazardous substance for which the

ﬁsheryhasbeencloaedbasbeendommented C
’ manobservedreleasetotheﬁsheryﬁoma AR

"I Source at'the site, useithe-estimated-annual

- »gjr:duchon for thepenodpnormclosure of

or use the estimated annual

F production fnomcomparab]eﬁshenm thatv '

.arenot closed.

Assign tbe\ﬁshery a value forhuman

L ‘:food <chain population from Table 4-18, based' B
;); %:h estimated human food producuon for .
€ .-

e Set boundanes between ﬁabenee at

.those points whére human foed chain . -

‘production changes or where the & surface ;

- water dilution weight changes.

* Sum ‘the human food: chain populatxon -

- value for each fishery {and portion of &

- fishery) ‘Multiply this sunvby10. Hthe = -
- product is less than 1, do not round it te the .

. factor value. Enter this value i in Table i—l

. . -theLevell concentrations factor vakle Enter -
- !lnsvalue in Fable 4-1... . R
© 413322 Levell!concenmtwns. o e I
- . Determine those fisheries: (orpm’twnaof o
- fisheriés) within the watershed that.are ...
" subject to Level H concentrations. Donot
* include any fisheries {oerpottions of &henes)
- already‘counted under theteveﬂ R
- concentrahons fagtor.~ - -

- .-- value for each ﬁshery (and portion ofa -
" - fishery). If this sum is less than 1, do’ not ",
* round it to the néarést integer if1 o:more
" round-fo the nearést integer: Assign the -

: - " contamination. Determine thoge fisheries (or
.. portions of fisheries) within the watershed
that are subject to potential humar food
""¢hain contamination. De net include those

‘nearest-integer; if 1 or more, round to-the -

nearest integer. Assign the-resulting valueas ’

- Assign each fishery. (or pm'uon of a ﬁsbery)

- a value for human food chainpopulehonfrom
" . - Table 4-18, based an the estimated human .
- foodpméuchon for-the fishery: Estimate:the
- . human food chain production for the ﬁshery
" as specified in section 41.33.2.1,

" ‘Sum the human-food chain | populahon -

resulting value as the Level’ Ilconcentrahona 2

; .TABLE;4—_18,.,—HUMANFOOD CHAlN
o Human!oodcham W
PR (pomdspefyear) 1 poputation
2 GreBter than 046 100 ...n. i - 0.03
7. .Greater than 100 10.1,000-..... 0.3-
. ,fsma:ermmooouoto.ooo eirrerimiionss] 3
. ‘Gregter than ‘!000020100000........... ) ]
. - Greator than 100,000 o 1,000,000.....1 - 310 -
+.- - -Greater than 10%t0.10%,.. - 3,100
* - Greater than 107 10-10°._.. 31,000
- ...Greater than 10° to 10%...., 310,000 .
Gneatev ﬁen,jOf,_.......,.. 19,100,600 .

'Do not round to neareswneger .
© 413323 Potentiol human food chain =~

fisheries {or portion of fisheries) already -
counted under the Levell or Level I -
concentrations factors.

: where:

Ca!culate the value for the potelmal human-

foodcham contamination factor {PF} fqr the -
. watershed as follows. :

P,=Human food ch&m populauon value for
-~ fisheeyd, .- - - - -
D.-Dﬂlmon weight from Tab}e 413 for
fisheryi. -

' n=Number of fisheries subject to potentxai

- human food chain oontammatwn. :
In calculating PF: S
~ ¢ Estimate the humian food chain ‘
population value (P) for a fishery (or portion
of a fishery)-as specified in section4.1.3:3:2:1.
-¢_Asgign the fishery-(or portion of a-
ﬁshery} a dilution weight as indicated in

Table 4-13-(section 4.1.2.3.1), except:.donot. .
- assign a ditution weight of-0.5 for a.-“3-mile

mixing zone in quiet flowing river”; instead
-asgign a dilution wexght based en the average

- anpual flow. ..

K PFis’ Iessthan 1. do notfound it to the -
nearest integer; if PF is 1 or more, round to
- thenearest mteger Enter tbe v&lue assrgned
in Table 4-1..

413.3.24 Calculdaon vfpopulauon factor :
va}ue. Sum the values for theLevel I - - .

concentrations, -Level It concentrations, and -

potentiakhuman food ehain contamination -

faetors for-the watershed..Donot round t!ns'
~ sum tothe nearest integer. Assign it-as the -

. population factor vdlue for the-watershed. -

_Enterthis value in Table 4~1." . .
41333 Calculatwn of. human food cba

S threat-targets factor category value. Sum the
" food chain individual and population factor
...values for-the watershed. Do net round this

sum to the nearest integer. Assign it as the

~human food chain threat-targets factor:

category ‘value for the watershed. Enter thrs

: value in Table 4-1.

74134 Calculabon oflluman food cbam

Ihreatscore for a.watershed: Multiply the ~ T

----huinan food chain threat factor tategory. -
 values for likelihood of release, waste -~ -
*characteristics, and targets fot the watershéd,

and round the product to the nearest integer. - -

“Thendivide by 82,500. Assign the resulting -

+ value, subject o0 a-maximum of 100; as the :

hmnan food chain threat score for: the - -
watershed. ‘Enter this score in Table 41, * .
"4.14 ‘Environmental threat. Evaluate the .

. " envnonmentnl threat for the watershed- based

- on three factor categories: likelihood of
release waste characteristics, and targets.
-41A.1 -Enviropmental threat-likelihood of

release. Assign the same likelihood of release -

factor category value for the environmental
threat for the watershed as wouldbe. -
sissigned in section 4.1.2.1.3 for the drinking

- water threat. Enter thie valuein Table 4—-1. )

4142 Environmental threat-waste
" characteristics. Evaluate the waste =

. characteristics factor category-for each

watershed based on two factors: ecosystem
to:ncxty/pemstence/bxoeccumulatwn and
~hazardous waste quantity. -

~4.14.21 Ecosystem toxlczty/pels:szence/
bzoaccumvlatwn Evaluate all those "

* bazardous substances eligible to-be BEPES

“evaluated for texicity/persistence inthe . -
- drinking water threat for the watershed (see - -
section 4.1.2.2).

414211 Ecosystem tox;c)ty Assign an
. -ecosystem toxicity factor value from Table
. 4-19 to each hazardous substanceon the :

, basis of the followmg data lnerarchy‘

+ o-EPA chronic Ambient Water Qualrty

Criterion (AWQC) for the subsianee

* EPA chronic Ambient Aquatic in‘e -

" Advisory Concentratwns (AALAC] for the

substance
* EPA acute AWQC for the 'substance.
-+ EPA acute AALAC for the substanee. -
* Lowest LCeo value for the substance =
In assigning the ecosystem’ toxicity factor -
value to the hazardous substance: - .
* If either an EPA chronic AWQC or .

-AALAC is available for the hazardous _
- substance, use it to assign the ecosystem

toxlclty factor value. Use the chronic AWQC
in'preference to the chromc AALAC when ‘
. both are-available. - :
. ® ¥ neitheris avaﬂable. use the EPA. acute
- AWQC or AALAC to assign the-ecosystem - -
toxicity factor value:Use the acute AWQC in-
preference to the acute AALAC. -~ - :
- » If none of the chrenic and acute AWQCs
end AALAGs is avadable. uge the lowest =
LG value to assigri the eoosystem toxnc:ty
factor value. ..
.. If an-LGCso value j8 also not av azlab!e.

- assigan ecosystem toxicity féctor value of PR

- to the hazardous substance and use other
hazardous mbstanow for which data are
awnlable in eva}uatmg the pathway. -

“Han ecosystem toxicity factor valiie of 0is .

assigned to all hazardous substarices eligible .

-to be.evaluated for the watershied {thatis,
insufficient data are avallable for evaluating
Call the substances) use a default value of 100
".as the ecosystem. toxicity facter value for all ’
these hazardous substances. - < -

With répard to theKWQC. AALAC ‘oF .
LCes selected for assjgning ‘the ecosystem
- toxicity factor value to the lxazardeus
substance:

" ' if values for the selected AWQC. :
. AALAC, or LCss are nvaﬂable for both fresTl
- ‘water and marine water for.the hazardous ..

. -substance, use the value that corresponds te .
the type of water body (that is,. frzsh water or,
salt water) in which the sensitive - 77 -

: enmonmentsarelocated‘foafs:gn the foovied e
~* ecosystem toxicity factor value'to ﬂ:e ) { ;

hazardous substance. .
* If, however, somé of the sensmve

- environments being evaluated -arein freski

water and some are in salt water, or if anty -
are in brackish water, use the-vatue tresh -

"~ water or marine) that: ylelds the higher factor T

value to assign the ecosystem foxicity iactor

o value to the hazardous substance.

» K a value for the selected. AWQC.
AALAC, or LCs, is available for either fresh

- water of maritie water, but not-for'both, use:

. the available one to assign an ecosystem
toxicity factor value to the hazardous"
substance.

51621
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Tums 4-19—FECOSYSTEM Toxaomr
FacToR VAw&c .

NmEPAchtonlc“OC‘u MLAC‘hM!aNe

assign a value as Tollows:

EPA Chromic AWOC or ARLAG Assigred -
Less than 1 3:gM 10,000
110 W0 pgA ! 1900
Greater than 1910 08 ugA NS, R ¢ ]
Greater than 700.%0 mse.-gn__......__ »w
Greater than 1,000 gg/i 1 1
i1-nelttsor an EPA chrosic AWGC ner EPA chronic

AALAC 4o assign a waiue ased on

sraflade,
MEPAMAWGM.QM

TABLE 4-19. &OSVSTEM Foxicry
. FACTOR VALUES—Concluded

tf neither an 'EPA chronic or acute AWQC nor
EPA chronic or acute AALAC is available,
assign a value trom the LC;, as follows:

EPA acute AWQC or AALAC

- { 5
lessthan 100 gfl. oo 102,000
100 to 1,000 ug/i 1 1,000
Greater than 1,000 0 19,000 ugl.........] 300
Greater than 10,000 to 100,000 pgFi........ 0
Gm‘term 1&3:006 Bt ] |

If none of the AWGTs and AALACS nor the LC.,

} hmm»-ﬂﬁo

-mac—mummomer
> AALAC—Ambient Aquatic Lite Advisory Concen-

{rations.
*Uso the AWQC waloe in -preference to the

AALAC when both are available. See text for use of
treshwater and marne values. - -

to determine which pertion of Table 4-18 40

-~ use. Determine the predominant water

category based on distance as specified in
section 4.1.2.21.2. Fer contaminated
sediments with ae identified source, ese ¥he
point where measurement begins rather than
the prebable pomt of entry.

414243 Ecosystem biveccumidetion
potential. Assign an ecosystem .
‘bioaccuraulation potential facter value to
each hazardous substance in the same"
manner specified for the bivatcomulation
potentis factor in secfion 4.1.3.2.1.3, except:

* Use BCF data for a aguatic organisms,
not just for aquatic human food cham
organisms.

¢ Use the BCF data that correspunds to the
type ofwaterbody(ﬁrat s, fresh water or
salt water) in which the sensitive
enviroaments {rot fisheries) are located.

4.14.214 Caloulotion of ecosystem
toxicity/persistencefibisaccumuiotion factor

vatue. Assign each bazardeus substance an
ecosystem toxicity/persistence factor value
frem Table 4-20, based on the values. -
assigned ¢o the hazardows substance for the
ecosystem toxicity and persistence factors.
Then assiga each hrzardeus substance an

’ ) 414212 Persistence. Assi - .. ecosystem doxicity/persistence/
EP_A acute W“M value pm{amer“*l::e %o ead,g::zm bioaccumulation factor valne from Table
: substance as specified in section 412212, 421, Mtam ﬂze;rahes assigner‘ljfm the
Less han 100 wg/h..vrrereaeesrerner 10,000 except: ase the predominant water category ecosystesa exicily/persistenrce an
100 %0 1,000 pgnt " 1000 - (thatis lakes; ervivers, oceans, coastal tidal ~ ecosystem bipacousnilation potential factors.
Greater than-1,000 to wooopgn - %8 walers, or Great Lakes) between theprobable  Select the hazardous substance with the :
Greatermwmomwo,eooﬂn % pointofeniry and the nearest sensitive ighest ecosysiem texicity/persistence/ ;
Greater #han 306,800 pugfi ..o ..... 1 envitonment {Dot the aearest drinking water bicaccumalation factor value for the . !
R or resoioes intake) along the hazardons watershed aed ase it to assiga the value to
substance migration path for the watershed thlshﬂanmﬂ!hzsvaiuemTabhs-L
TABLE 4—20 -—Eccsvsrem TOXICITY/PERSISTENCE FACTOR VALUES * i
) Ecosysxem 1o factor value -
. Perasteuce tactor vahse may p
- - |e00 | 10660 | WO 1 1 {e
10 10000 | 1,000 100 1 1 o
04 4 4800 . 200 0 < 3 °
0.07 709 70 7 o7 007 {o0©
0.0007. 7 o7 8067 | 8vo7 | 00007 ] 0
* Do not miexd 10 negrest imeger. i '

BILLING CODE $550-50-M
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TABLE 4-21
ECOSYSTEM TOXICITY/PERSISTENCE/BIOACCUMULATION FACTOR VALUESa

Ecosystem
Toxicity/
Persistence

- Factor Value'

Ecosystem Bloaccumulation Potencial Factor Value

5,0

00

500.

50

10,000
| 4,000
..:i,ooo‘A
.'77004

400

CLToo ol

770
-l

0.4
70,07

- ..0.007

.0.0007

2% 104

3,500

x 102
104 5

ot

f356 : B

35 |

107

107 .
106

106

500

L35

BILLING CODE 6560-50-C

5 x 106

2x208

2% 105

5 x 104

2,000

.35b .

e 35

.5 x 10°

5 x.iOS :

,Sﬂx'ldé ;
ETEUE
s;éoof;_ .
3,500
2,000
'5601v5

L2005

3.5

0.35 -

350

5

0.5

5 x 10°
-2 x 103

5 + Tob

3.5 x 104
© o2 % 10%

5,000

S

2

x 104

x 104

5,000

2,000

3,500

3,500 -

2,000

500 -

350 ¢

.50

2007

Laell

.35

.035

350;5-f

200 -

C 50
S35,

200

75016035 o

0

0.035

5.000
2,000
500

350 .

200

o

35

20

- 8Do not round to nearest integer. --

190
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4.14.2.2 Hazardous waste quantity. ~ a maximum product of 2 X307 Based on this * Select the appropriate AWQC and
Assign the same factor value for hazardous second product, assign a vaine from Table AALAC as follows: -
waste quantity for the watershed as wouldbe  2-7 (section 2.4.3.1) to the environmental threat- : ; o i
assigned in section 4.1.2.2.2 for the drinking - waste characteristics factor category for-the ?&ﬁﬁﬂifﬁ;lgﬁﬂ:ue'
water threat. Enter this value in Table 4-1. - watershed. Enter this welue in Table4-1. NG .
4.1.4.23 Calculation of environmental A ~If the sensitive environment being .

) ' - . . luated is in fresh water, use fresh
threat-waste characteristics factor category TABLE 4-22-~FCOLGGICAL-BASED - ::aat ;‘avzlule l:xce ;t. ivtyno ;.“5 g :
value. For the hazardous substance selected T value, resh water

it p : 421, ; BencHManks FOR HAZARDOUS Sus- - value is available, use marine value if
for the watershed in section 4.1.4.21.4, use its STANCES IN SUBFACE WATER . U hval >
ecosystem toxicityfpersistence factor value e T : . : available.
and ecosystem bicaccumutation potential . : -If the sensitive environment being
factor value as follows to assign a value to - - . . evaluated is in salt water, use marine
the waste charactenistics factor category. R T - value, except: if no marine value is
First, multiply the ecosystem toxicity/ .- * Concentration corresponding to EPA . available, use fresh water value if
persistence factor value and the hazardous - Ambient Water Quality Criteria (AWQC) for - - available,
waste quantity facter value for the * proection of aquatic fife {fresh water or ~If the sensitive environment being

watershed, subject to a maximum product of marine). . .
110" Then multiply this product by the _ * Concentration corresponding to EPA
ecosystem bioacoumulation potertial factor ~ “Ambient Agquatic Life Advisory

value for this hazardons substance, subject to  Concentrations (AALAC).

evaluated is in both fresh water and
- salt watet, or is in brackish water, use
lower of fresh water or marine values.

- - TABLE 4-23.—SENSITIVE ENVIRONMENTS RATING VALUES

‘Sensitive environment value
Critical habitat * for Federal designated endangered or threatened species 100
. Marine .
Nationa! Park
Designated Federal ‘Wiiderness Area .

Areas identified under Coastal Zone Management Act

‘Sensitive areas identifiad under National Estuary Program ¢ or Near Coastal Waters Program ¢
Teitical areas identified under the Clean Lakes Program*

National Monument

National Seashore Recreational Area

National Lakeshore Recreational Area

Nationat Preserve

National or State Wildhife Refuge

Unit of Coastal Barder Resources System

Coastal Barrier (undeveloped)

Federal tand designated for protection of natural ecosystems

Administratively Proposed Federal Wilderness Area ' :

Spawrﬁngzeaseﬁﬁcd'formemaimermofﬁsh/sheﬂﬁshspecieswiﬂinrive‘r,lake,omoastalﬁda!waters :

ﬁﬁgrawrypaﬂnvaysandfeedingareasoriﬁmifo:mintenanoeofanadromousﬁshspecieswitmnﬁverreachesorareasinlakesorooastaiﬁda!watersh
which the fish spend extended periods of time - . .

Terrestrial areas wiikzed for breeding by targe or dense aggregations of animals®

National river reach designated as Recreational - '

Habitat known 10-be used by Federal designated or proposed endangered or threatened species ' ' 75

Habitat known to be used by State designated endangered o threatened species . 50
HabihtknownwbeusedbyspedesunderreviewastonsFedefalendangeredormreatenedstatus ' o
Federal designated Scenic or Wild River -

State land designated for wildiife or game management : 25
State designated Scenic or Wild River : .

State designated Natural Areas . :
Particular areas, relatively small in size, important to maintenance of unique biotic communities

State designated areas for protection or maintenance of aquatic life ! . o . 5
] —

* Critical habitat as defined in 50 CFR 424.02. -

* Areas identified in State Coastal Zone Management plans as requiring protection because of ecological value. ’ . .

=Namm&mmmmmmmmmma E ion and Managerent Plars as requiring protection
because they support critical kfe stages of key estuarine species (Section 320 of Clean Water Act, as amended).

¢ Near Coastal Waters as defined in Sections 104(b)(3), 304(1), 319, and 320 of Clean Water Act, as amended. . . .

¢ Clean Lakes Program critical areas (subareas within lakes, or in some cases entire small takes) identified by State Clean Lake Plans as critical habitat {Section
314 of Clean Water Act, as amended). i

f Use only for air migration pathway.

* Limit to areas described as being used for intense or concentrated spawning by a given species. ) g i

_"Fortghe’ air mgrahgg‘n pathway, limit to terrestrial vertebrate species. For the surface water migration pathway, limit to terrestrial veriebrate species with aquatic or
semiaquatic foraging ts. B

‘ Areas designaied under Section 305(a) of Clean Water Act. as amended.
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TABLE 4-24. —WETLANDS RATING VALUES
FOR SURFACE WATER MIGRATION PATH-
WAY . '

.Tota}‘lengmotwettanth'(tﬂes)

Less than 0.1
Oiot
Greater than 10 2.
Greater than 2 %0 3.
Gregterthan 310 4.
Greater than 4 10-8.
Greater than 8 10 12 SO
Greater than 12 40 16 e e e e
-Greates than 16 10 20 i}
- Greater than 20_

§§§§§§asﬁ°

. *Wetiands #s defined in' 40 GFR- Section 2303

4143 Environmental dmeat -targets.
Evaluate the environmenta} t!n-est-targets
factor category for a watershed using ane

factos: sensitive environments.
" 41431 Sensitive environments. Bvaluate
sensitive environments along the hazardeus
substance migration path for the watershed
based on three factors: Leve! |
concentrations, Level  concentrations, and

- . potentiak contamination.

'Determine which factor appbes to each
. sensitive environment as specified fn section
© 41.23, except:use ecological-based
benchmarks {Table 4-22) rather than health-
. based benchmarks (Table 3<10}in
determining the level of contamination from
samples. In determining the level of actual
- contamination, use a point of direct
observation anywhere within the sensitive
environment or samples (thatis, surface =
water, benthic, or sediment samples) teken
anywhere within or beyond the sensitive
. environment (or anywhm adjacent to er
beyond the sensitive environment if it is
contiguous to the migration path):
- - 414311 Level ] concentrations. Assign
" \ahe(s]from Table 4-23 to each sensmve
environiment. mb)ect to l.eve}l
concentrations. - : :

For those sensrtxve exmronments that are
wetlands, assign an additianal value from

" Table 4-24. In assigring a valve from Table
4-24, include only those portions of wetlands

.. located along the hazardous substance

' migration path in the area of Eevel 1

concentrations. If 8 wetland is located

. partially along the area of Level ¥

concentrations and partially along the area of

Level I concentrations andfor potential

- contamination, then solely for purposes of -
Table 4-24; count the portion(s) along the
areas of Level I concentrations or potenhal
contamination under the Level I
concentrations factor (section 4.1.4.3.1.2) or
:potential contamination factor (section
4.1.4.3.1.3), as appropriate.

Estimate the total length of wetlands along
the hazardeus substance migration path (thet

-is, wetland frontage) in the area of Level |
concentrations and assign-a value from Table
4-24 based on this total length. .,suma‘e this
length as follows:

* For an-isolated wetland or for & wetland
where the probable point of entry to surface
water is in the wetland, use the perimeter of -
.that portion of the wetland subject to Leve! 1
concentratione as the length.

 For rivers, use the length of the wetlands
contiguous to the in-water segment of the
hazardous substance migration path (that is,
wetland frontage).

» For lakes, oceans, coastal tidal waters,
and Great Lakes, use the length of the
wetlands.along the shoreline within the target
distance limit (that is, wetland fron:age along
the shoreline}..

Calculate the Level I concentrations factor
value (SH} for the watershed as follows:

SH= 1a(wn+ 2 S)
i=1

where: . o

WH=Vahre assigned from Tabie 4-24 to
wetlamhalongﬁeareaoﬂ.evell .
concentrations.

S,=Value{s) assigned from Table 4-23 to
sensitive environment i.

n=Number of sensitive environments from
Table 4-23 subject to Level |
‘concenirations. .

- Enter the value assigned in Table 4-1.

4.14.31.2 Level H concenirations. Assign

value(s) from Table 4-23 to each sensitive

envircomen? subject to Level B

concegitrations. Do not include sensitive

environments aiready counted for Table 4-23

. under the Level I coneentrations factor for -

this watershed.

For these sensitive environments that are
wetlands, assign an additional value from -
Table 4-24. In assigning a value from Table
4-24, include oniy those portions of wetlands
located aleng the hazardous substance :
migration path in the area of Level I
concentrations, as specified in section
414311,

Estimate the total length of wetlands along

the hazardous substance lmsrat:on path (that -

is, wetland frontage} in the area of Level If
corcenfrations.and assign a value from Table
4-24 based on this total length: Estimate this -
length as specified in section 41.4.31.1,

- except: for an isolated wetland:or for a )
weiland where the probable paint of entry to

surface water is in the wetland, use the
perimeter of that partion of the wetland
subject to Level H {not Level I}
concentrations as the length.

Celculate the Level If concentrations value
{SL} for the watershed as follows:

I s

SL=WL+
. i=1

where:

- WL=Value assigned from Table 4-24 to

wetlands elong the area of Level I
. - - concentrations. :
S;=Value(s) essigned from Table 4-23 to
. -sensitive environment i.
n=Number of sensitive environments from -
Table 4-23 subject to Level II
concentrations.
Enter the value assigned in Tdble 4-1.
4.14.3.1.3 Potential contamination. Assign
value(s} from Table 4-23 to each sensitive
environment subject to potential

contamination. Do not include sensitive
environments already counted for Table 4-23
under the Level I or Level H concentrations
factors.

For each type of surface water body in
Table 4-13 {section 4.1.2.3.1), sum the value{s)
assigned from Table 4-23 to the sensitive
environments along that type of surface
water body, except: do not use the surface
water body type “3-mile mixing zone in quiet
flowing river.” If a sensitive environment is
along twe or more types of surface water
bodies (for example, Wildtife Refuge
contiguous to both 2 moderate stream and a
large river), assign the sensitive env:ronmem

. only to that surface water body type having

the highest d:htmn weight value from Table
4-13,

- For those sensitive environments that are-
wetlands, assign an additional valve from
Table 4-24. In assigning a value from Table
4-24, include only those portions of wetlands
located along the hazardous substance
migration path in the area of potential
contamination, as specified in section

" 4.1.4.31.2. Aggregate these wetlanda by type

of surface water body, except: do not use the
surface water body type “3-mile mixing zone
in quiet flowing river.” Treat the wetlands

" aggregated within each type of surface water

body as separate seasitive environments
solely for purposes of applying Table 4-24.
timate the total length of the wetlands
within each surface water body type as
specified in section 4.1.4.3.1.1, except: for an
isolated wetland or for @ wetland where the

" probable point of entry to surface water ig in

the wetland, use the perimeter of that portion
of the wetland subject to potential -
contamination {or the portion of that
perimeter that is within the target disiance

- limit) as the length. Assign a separate value

from Table 4-24 for each type of surface
water body in the watershed.

* Calculate the potential contaminstion
factor value (SP} for the watershed as

-follows: .

1T m '
=— I (W+SJD)
10 j=1

~ where:

) n

- 2%

S,=Value(s) assigned from Table 23 to -
sensitive environment i in surface water
body type j.

n=Number of sensitive environments from
Table 4-23 subject to potential
contamination.

W,;=Value assigned from Table 4-24 for
wetlands along the area of potential

- contamination in surface water body

type j. -
D,=Dilution weight from Table 4-13 for
surface water body type j.
m=Number of different surface water bedy
types from Table 4-13 in the watershed.
I£ SP is less than 1, do not round it to the
nearest integer; if SP is 1 or more, round to -
the nearest integer. Enter this value for the
puientiai contamination factor in Table 4-1.-
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. 414.3.14 Calculation of environmental

. threat-targets factor category value. Sum the
values for the Level I concentrations, Level II
concentrations, and potential contamination
factors for the watershed. Do not round this
sum to the nearest integer. Assign this sum as
the environmental threat-targets factor
category value for the watershed. Enter this
value in Table 4-1.

4.1.44 Calculation of environmental
threat score for a watershed. Multiply the
environmental threat factor category values
for likelihood of release, waste
characteristics, and targets for the watershed,

and round the product to the nearest integer.

Then divide by 82,500. Asslgn the resulting
value, subject to a maximum of 60, as the -
environmental threat score for the watershed.
Enter this score in Table 4-1. .

415 Calculation of overland/f]ood
migration component score for a watershed.
Sum the scores for the three threats for the
watershed (that is, drinking water, human
food chain, and environmental threats).
Assign the resulting score, subject to a
maximum value of 100, as the surface water
overland/flood migration component score

_ for the watershed. Enter this score in Table
4.

4.18 Calculation of overland/fload
migration component score. Select the
highest surface water overland/flood
migration component score from the
watersheds evaluated. Assign this score as
the surface water overland/figod migration
component scofe for the site, subjecttoa -.
maximum score of 100. Enter th;s score in
Table 4-1.

4.2 Ground water to surfaoe water

. migration component. 'Use the ground water
.. ‘tesurface water migration component to
.~ evaluate surface water threats that result
" from migration of hazardous substances from
a source at the site to surface water via
- ground water. Evaluate three types of threats
for this component: drinking water threat,
human food chain threat, and environmental
threat.
4.21 General considerations.

4.21.1 Eligible surface waters. Calculate

ground water to surface watermigration

. component scores only for surface waters
{see'section 4.0.2) for which all the followmg
conditions are mef;

. A portion of the surface water is within 1
mile of one or more sources at the site having
a containment factor value greate- than 0 (see
section 4.2.21.2).

* No aquifer discontinuity is established
between the source and the portion of the
surface water within 1 mile of the source (see
section 3.0.1.2.2). However, if hazardous
substances have migrated across an apparent
discontinuity within this 1 mile distance, do’
not consider a discontinuity present in
scoring the site.

¢ The top of the uppermost aquifer is at or
above the bottom of the surface water.

Do not evaluate this component for sites
consisting solely of contaminated sediments
with no identified source. -

4.21.2 Definition of hazardous substance
migration path for ground water to surface

- water migration component. The hazardous

substance migration path includes both the
ground water segment and the surface water
in-water segment that hazardous substances
would take as.they migrate away from

sources at the site:

® Restrict the ground water segment to
migration via the uppermost aguifer between
a source and the surface water.

.o Begin the surface water in-water segment
at the probable point of entry from the
uppermost aquifer to the surface water.
Identify the probable point of entry as that

_point of the surface water that yields the

shortest straight-line distance, within the
aquifer boundary (see section 3.0.1.2}, from
the sources at the site with a-containment
factor value greater than 0 to the surface

water.

=For rivers, continue the in-water
segment in the direction of flow
(including any tidal flows) for the -
distance established by the target
distance limit (see section 4.2.1.4).

-For lakes, oceans, coastal tidal waters,
or Great Lakes, do not consider flow
direction. Instead apply the target
distance limit as an arc. -

-If the in-water segment includes both
rivers and lakes (or oceans, coastal
tidal waters, or Great Lakes), apply the
target.distance limit to theu' combmed
in-water segments. -

- Consider a site to be in two or more - -
watersheds for this component if two or more

- hazardous substance migration paths from

the sources at the site do not reach a common
point within the target distance limit. If the
site is in more than one watershed; define a

separate hazardous substance migration path -

for each watershed. Evaluate the ground -
water to surface water migration component

for each watershed separately as specified in
section 4.2.1.5. :

4.21.3 Observed release of a specitic
hazardous substance to surface water in-
water segment. Section 4.2.2.1.1 specifies the
criteria for assigning values to the observed
release factor for the ground water to surface
water migration component. With regard to
an individual hazardous substance, consider
an observed release of that hazardous
substance to be established for the surface
water in-water segment of the ground water -
to surface water migration component only
when the hazardous substance meets the
criteria both for an observed release both to
ground water (see section 4.2.2.1.1) and for an
observed release by chemical analysis to .
surface water (see section 4.1.2.1.1).

_ If the hazardous substance meéts the
section 4.1.2.1.1 criteria for an observed
release by chemical analysis to surface water
but does not also meet the criteria for an
observed release to ground water, do not use
any samples of that hazardous substance
from the surface water in-water segment in .
evaluating the factors of this component (for
example, do not use the hazardous substance
in establishing targets subject to actual
contamination or in determining the level of
actual contamination for a target). . -

4214 Target distance limit. Determine

. the target distance limit for each watershed

as specified in section 4.1.1.2, except: do not
extend the target distance limit to a sample
location beyond 15 miles unless at least one
hazardous substancein a sample from that -
location meets the criteria in section 4.2.1.3
for an observed release to the surface water
in-water segment.

Determine the targets eligible to be
evaluated for each watershed and establish
whether these targets are subject to actual or
potential contamination as specified in ,
section 4.1.1.2, excépt: do not establish actual
contamination based on a sample location
unléss at least one hazardous substance in a
sample from that location meets the criteria
in section 4.2.1.3 for an observed release to
the surface water in-water segment. -

4.21.5 - Evaluation of ground water to
surface water migration component. Evaluate
the drinking water threat, human food chain
threat,-and environmental threat for each

- watershed for this component based on three
factor categories: likelihood of release, waste

characteristics, and targets. Figure 4-2. .
indicates the factors included within‘each
factor category for each type of ﬂn-eat.

BILLING CODE-6560-50-M
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Determine the ground water to surface -

LR,=Likelihood of release factor category

ground water to sarface erater migrstion

‘water migration component.score {S_) fera_ - .. . . value for threat i {that is, drinking water, <component score for the site. - S
watershed in terms of the factor category . - human fead cheim, er environmental If the site is in more than one watershed:
values as follows: - threat). L # Calculate a separate ground water to
WG =Waste characteristics factor surface water migration component scere for
3 . T walue go;lc;ﬁt;i‘c;:egory alue for threat each watershed, using likelihood of selease,
' .. : Fhse'_t valu = - waste characteristics, asd $acgets applicable
?J}R‘waqa‘-‘{: e SF=—=Scaling factor. - to each watershed. :
Su= e "Table 4-25 outlines the specific calculatien ® Select the highest ground waterte
SF . procedure. ~ P surface water migration tomponent score
: _f the site is in only one watershed, assign from the watersheds evaluated and assign it
the ground water 3o seface water as the ground water to surface water
where: - component score for that watershed as the migration component score for the site.
~ TABLE 4-25.—GROUND WATER TO SURFACE WATER MIGRAT 0N COMPONENT SCORESHEET
Factor categories and factors | Maximum Value assigned
Likefthood of Releass to Aquiter: . - - - o
1. Observed Release : : 550 —_ .
2. Potential to Release: -.
*  2a. Containment. 10 -
2b. Net Precipitation. 10 —
2c. Depth to Aquiter 5 —_
2d. Travel Time.......... i 35 —_
2e. Potential to Release flines 2al2b 4 2c+2d3). 500 P
3.mmwmmmuw-aman -850 -
4. Toxicity/Mobility/Persistence @ —_
S. Hazardous Waste Quantiy (a) -
6. Waste Characteristics. 100 —_ =
Targets: - o
7. Nearest intake 50 —
8. i . .
8a. Leve! | Concentrations ®) —
8b. Level Il Concentratioas (b) —_—
8c. Potential Contamination ®) —_—
8d. Poputation (lines 8a 3 -8b + 8¢) —_—
9. Resources..... y . 5 —_—
10. Targets (ines 7 + 8d + 9) (9] —_—
11.DrinkingWaterThreatScore([lines3x6x10]/82.500.wbjecﬂoamaxinumof 100) 100 —_
: Human Food Chain Threat
Likelihood of Release: _ " : L
12. Likefihood of Release (same value as line 3)... 550 —
Waste Characteristics: - = h
13. Toxicity/Mobility/Persistence/Bioaccumulation @ —_—
14. Hazardous. Waste Quartity . (a) —_—
" 15. Waste Characteristics . 1,000 S
Targets: . ©
16. Food Chain individual 50 _
17..Population: z
17a. Level | Concentratons . ®) _
17b. Level 1| Concentrations (b) -
17c. Potential Human Foad Chain Contamination ) _— =
17d. Population (lines 17a + 170 3 170). ; b —-—
18. Targets (Lines 16 + 17d) (b) —_
‘Human Food Chaln Threat Score: :
19. Human Food Chain Threat Score ([lines 12 x 15 x 181/82,500, subject to a - maximsm of 100) 100 - U
Environmental Threat
Likelihood of Release: - i
20. Likelihood of Release (same value as line 3) 550 —_—
Waste Characteristics: . \
21 Ecosystem Toxicity/Mobility/Persistence/| Bioaccumulation {a) - —
22. Hazardous Waste (a) —
23. Waste Characteristics 1,000 —_
Targets: s
24, Sensitive Environments:
24a. Leve! | Concentrations (b) [
24b. Level Il Concentrasons ) —_
24¢. Potential Contamination () —_—
24d. Sensitive Environments {linos 24a 4+ 24b 4+ 240) {b) _—
25. Targets (vaiue fro n fine 24d) {b) _
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_ TABLE 4-25.—GROUND WATER TO SURFACE WATER MIGRATION COMPONENT Soonssnssr;—(‘,onﬁnued
Factor categones and factors Mavgungm value assigned
Environmental Threat Score: o
- 26. Ermronmental Thfeat Scove ([Imes 20 x 23 x 253/82,500 ‘subject to a maxnmum of 60) ] 69 —_—
Ground Water to Scrhee Watet Iﬂgrat!on Con':ponem Seore lor ] Watershed
~27WatershedSoore‘(in&s11+19+26subgecttoama;ummoHOO) . 100 —_—
28, ComponemSoore(s,) mghestscoreﬁomLmﬂfmanwatershedsevahmed.wb;eatoammumoHOO) 100 —_—

Mammvamapphesmwasted\mermutegory
appiicable.

- » Maximum vaiue not
) 'Donotroundtonearostmegef

422 Drmkmg water threal. Evaluate the
drinking water threat for each watershed:
based on three factor categories: likelihood of
release, waste characteristics, and targets.

. 4221 Drinking water threat-likeiihood of
release. Evaluate the likelihood of release

factor category for each watershed in terms

of an observed release factor ora potentlal to

release factor.

- 422131 Observed mlease Estabhsh an
observed releasé to the uppermost aquifer as

+ specified in section 4.1.1; If an observed - - -

release can be established for the uppermost

- aquifer, assign ‘an observed release factor
value of 550 to that watershed; enter this
value in Table 4-25, and proceed to section

" 42.21.3.1f no observed release caribe

_ established, assign an observed release
factor value of 0, enter this value in Table

*4-25,and proceed to-section'4.2.21.2." °

'4.2.2.1.2 - Potential to release: Evaluate

.- potential4o release only if an‘observed - °

* release canmot be established forthe -

-uppermost aquifer: Calculate-a potentral to -

releaservalue for the uppermost aquifer as

specified in section 3.1:2 and sections-3.1.2.1

value for the uppermost aquifer as the
Ppotential torelease facter value for the
- watershed. Enter this-value in Table 4=25.
© 7' 42213 Calculation of drinking-water-
. threat-likelihood-of release-factor category

-+ value. If an observed release is established
. for the uppermost aquifer, assign-the -
-observed release factor value of 550 ag'the -

the watershed: Oﬂlermse. assxgnthe

'potentlal to release factor value ag the

likelihood of release factor category value for

- the watershed. Enter the value assigned in

Table 4-25.
4.2.2.2 Drinking water threat-waste

. characteristics. Evaluate the waste

-characteristics factor category for each
watershed based on two factors: toxicity/

“mobility/ persistence and hazardeus waste
.. quantity. Evaluate only those hazardous

substances available to migrate from the -
sources at the site to the uppermost aquifer -

"(see section-3.2). Such*bazardous substarices
" include:

* Hazardous substances +that meet the

" - criteria for anobserved release togreund
. wdter, -

s All h:«izardous substances assocnated

- with & sourcie that has a ground water.
* ‘containinent factor value greater than 0 (see

sections 2.2.2, 2.2.3, and 3.1.2.1).
. 42221 Tox:czty/mob;lmr/perszstencc. .

* For each hazardous substance, assigna . -
- ‘toxicity factor value, a mobility factor value,
_a persistence factor value, and a combined
. toxmtv/mobnhty/ persistence factor value as
- through 3.1.2.5. Assign the potential to release -

specified in sections 4. 2.2.2 1.1 through

422214,

422211 Toxzczty Ass}gn a toxmty

. factor value to each hazardous substance as -

‘specified in section 24.1.1. - * -

- 422212 ‘Mobility. Assign aground -

water mobility factor value to each -
hazardous- substance as spemﬁed in sectlon

v 3212, ¢
- likelihood. of release factor category.value for -

422213 Pemstence. Assxgn a aurface
water persistence factor value to each

hazardous substance as. specxﬁed in section
41.2.21.2

. 4.2.2214 Calculation of tox:c:ty/
mob:lzty/perslstence factor value. First,

. assign each hazardous substance a toxicity/

mobility factor value from Table 3-8 (section
3.2.1.3), based on the values assigned to the
hazardous substance for the toxicity and
.mobility factors. Then assign each hazardous
“substance a toxicity/mobility/persistence
‘factor value from Table 4-26, based on the

* values assigned for the toxicity/mobility and
: .persistence factors. Use the substance-with

‘the highest toxmty/mobxhty/ persistence
factor value for the watershed to assign the
. value to this factor Enter t.hls value in Table
o 4.2.2.2.2 Hazardaus waste quanbty
-Assign the same factor value for hazardous

. waste quantity for the watershed as would be .

-assigned for the uppermost aquifer in section
'3.2.2. Enter this valie in Table 4-25.
" 4.2.2:2.3 - Calculation of drinking water

- “ threat-waste charuacteristics factor category

wvalue. Multiply the toxicity /mobility/
.persistence and hazardous waste quantity -

" factor values for the watershed, subject to a

‘maximum product of 1108 Based on this
“product, assign a value from Table 2-7

. -(section 2.4.3.1) to the drinking water threat-

:waste characteristics factor category for the
.wafershed. Enter this value in Table4-25. -
° -4.2.23 Drinkingwater threat-targets.. . -
‘Evaluate the targets factor catégory for each
watershed based on three facters: nsarest- .-
intake, population, and resources.
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i S TasIE 4-26
- TOXICITY/MOBILITY/PERSISTENCE FACTOR VALUES®
. . o fer;istence AFVactc;ri Value - o
Toxicity/Mobility ————— SN e —
Factor Valuf-,v . 10 L 0.»1; 4 0‘.‘07 . 0.0007
10,000 .7 |ioe06. ... 400 . - 100 R
‘ ,'z,obo' o “2-.oo§ -'soo :  14<_) : 1.4
1000 . i ._1;.560"' o 400 . . 7 . 0.7
Agbqﬂ : 1 200 /m TR S C o
W . ]lowe w0 . 0.07
o oy » 8 - 14 0.1
16 ] T 4 ‘ 0.7 8.007
2 j 9 ' gv.a C0.1s 0.001%
1 1 0.4 0.67 7 x 167
0.2 o 0.2 0.08 0.012 - 1. x 10°%
01 “ j 01 0.04 " 0.007 T xwd
. 0.02 } . 0.02 0.008 0.001% 1.4 % 1075
0.01 i 0.01 0.604 7 x 10-% 7 x 1076
0.002 ; 0.002 8 x 10°% 1.4 x 10°% 1.4 x 10-%
.90 ! 0.001 4x10% - 3x305 7 x 1077
2 x 1074 {  2x10%  8x103 1.4 x 163 1.4 x 1077
1 x 107% 1 1 x 10°% % x 1673 7 x 10°8 7 x 1078
2 x 1075 1 2 x 10-5 8 x 10-6 1.4 x 10-6 1.4 x 1078
2 x 10-6 : 2 x 1076 8 x 1077 1.4 x 1077 1.4 x 1079
2 x 10-7 2 x 1077 8 x 168 1.4 x 1008 1.4 x 1010
2 x108 | 2 % 1078 8 x 1079 1.4 x 10°9 1.4 x 10 11
2x10°9 | 2 x 10-9 8 x 10°10 1.4 x 10-10 1.4 x 10-12 -
0 - ! 0 0 0 0
8Do not round to nearest integer. )
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